Uptake of inspired propylene oxide in the upper respiratory tract of the f344 rat.
Propylene oxide (1,2-epoxypropane) is a nasal toxicant and weak site-of-contact carcinogen in the rodent. The current study was aimed at providing quantitative information on upper respiratory tract (URT) dosimetry of this vapor. Since depletion of nasal non-protein sulfhydryls (NPSH) may be important in the toxicity of this vapor and may serve as a biomarker for delivery of propylene oxide to nasal tissues, measurements of respiratory and olfactory NPSH content after propylene oxide exposure were also made. Towards these ends, uptake of this vapor was measured in the surgically isolated URT of the F344 rat at constant velocity inspiratory flow rates of 50 or 200 ml/min throughout a 60-min exposure. Immediately after exposure, nasal respiratory and olfactory tissues were removed and analyzed for NPSH content. Propylene oxide was scrubbed from the airstream with moderate efficiency in the isolated URT. Similar uptake efficiencies were observed at inspired concentrations of 25, 50, 100, and 300 ppm, averaging 25 and 11% at flow rates of 50 and 200 ml/min, respectively. After 1-h exposure to concentrations of 100 ppm or more, statistically significant depletion of nasal respiratory mucosal NPSH was observed. Nasal respiratory mucosal NPSH levels averaged approximately 90, 70, 50, 40, and 15% of control levels after 1-h exposure to 25, 50, 100, 300, or 500 ppm propylene oxide. Olfactory mucosal NPSH levels also generally decreased at 300 or 500 ppm propylene oxide, but did not demonstrate statistically significant, consistent changes after propylene oxide exposure.